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PERCUSSION THERAPY SYSTEM, 
APPARATUS AND METHOD 

FIELD 

[0001] The present disclosure generally relates to mat 
tresses designed for use With patients, and more particularly, 
to mattresses that provide percussion and/ or vibration therapy 
to patients. 

BACKGROUND 

[0002] Both patients and patient service providers bene?t 
from products that provide features that increase therapeutic 
effectiveness, provide additional bene?ts, provide greater 
patient comfort and/or reduce patient cost. Part of the patient 
care services provided by patient service providers includes 
the administering of certain therapies such as percussion 
therapy While a patient is in bed. As knoWn in the art, percus 
sion therapy can be useful for treating a variety of ailments. 
For example, percussion therapy can be useful in breaking up 
?uid in the lungs to help prevent the ?uid from settling and/or 
to aid in removing the ?uid from the lungs. 
[0003] Existing percussion therapy mattresses use air 
forced through bladders and/or unbalanced mechanical 
motors to provide percussion therapy. These knoWn methods 
do not selectively provide percussion therapy to particular 
area of a patients body. In addition, knoWn methods are inca 
pable of varying frequency of the percussion therapy inde 
pendent from the intensity of the percussion therapy. 
[0004] Accordingly, it is desirable to provide an improved 
method and apparatus for providing percussion therapy to a 
patient that overcomes one or more of the aforementioned 
drawbacks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The invention Will be more readily understood in 
vieW of the folloWing description When accompanied by the 
beloW ?gures, Wherein like reference numerals represent like 
elements: 

[0006] FIG. 1 is an exemplary bed that includes a patient 
support apparatus having a sonic percussion therapy appara 
tus according to the present disclosure; 
[0007] FIG. 2 is an exemplary diagram of the patient sup 
port apparatus; 
[0008] FIG. 3 is an exemplary diagram of a sonic percus 
sion therapy assembly; 
[0009] FIG. 4 is an exemplary cutaWay diagram of another 
embodiment of the sonic percussion therapy assembly; 
[0010] FIG. 5 is an exemplary cutaWay diagram of another 
embodiment of the sonic percussion therapy assembly; 
[0011] FIG. 6 is an exemplary cutaWay diagram of another 
embodiment of the sonic percussion therapy assembly; 
[0012] FIG. 7 is an exemplary diagram of yet another 
embodiment of the sonic percussion therapy assembly; 
[0013] FIG. 8 depicts exemplary cutaWay side vieWs of the 
patient support apparatus When sonic percussion therapy is 
being provided and not being provided; 
[0014] FIG. 9 is an exemplary functional block diagram of 
a therapy control module that controls a sonic percussion 
therapy assembly according to the present disclosure; and 
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[0015] FIG. 10 is an exemplary ?oWchart depicting steps 
that can be taken by the therapy control module. 

DETAILED DESCRIPTION 

[0016] In one example, a sonic percussion therapy system 
includes a patient support apparatus and a control module. In 
one example, the patient support apparatus includes a ?rst 
plurality of in?atable cells, a second plurality of in?atable 
cells, and a plurality of sonic percussion structures. In one 
example, the second plurality of in?atable cells are beneath a 
portion of the ?rst plurality of in?atable cells. In one example, 
the plurality of sonic percussion structures are disposed 
betWeen the second plurality of in?atable cells and the por 
tion of the ?rst plurality of in?atable cells. In one example, the 
control module includes a sonic percussion control module 
and a position control module. In one example, the sonic 
percussion control module independently controls frequency 
and/or intensity of at least one of the plurality of sonic per 
cussion structures. In one example, the position control mod 
ule selectively raises and loWers at least one of the plurality of 
sonic percussion structure With respect to a patient surface. In 
one example, the sonic percussion therapy system includes a 
top cover. In one example, the top cover includes a planar 
surface and at least one accelerometer. The planar surface is 
adapted to substantially cover the patient support apparatus. 
In one example, the accelerometer is operatively coupled to 
the planar surface. In one example, the accelerometer mea 
sures frequency and/or intensity of vibrations of the patient 
support apparatus. 
[0017] The system, apparatus and method provide, among 
other advantages, sonic percussion therapy having a sonic 
percussive Waveform, Wherein the frequency and intensity of 
the Waveform can be independently controlled to provide 
customiZed treatment for each individual patient. In addition, 
the system, method and apparatus can selectively target a 
particular area of the patient’s body in order to provide cus 
tomiZed treatment for that particular area of the body. Fur 
thermore, the sonic percussion structures are capable of being 
retracted (e.g. loWered) When not in use and extended (e.g. 
raised) When providing the sonic percussive Waveform. Other 
advantages Will be recogniZed by those of ordinary skill in the 
art. 

[0018] In one example, the sonic percussion therapy assem 
bly includes a ?rst in?atable cell, a second in?atable cell, and 
a sonic percussion structure. The second in?atable cell is 
beneath the ?rst in?atable cell. The sonic percussion structure 
is attached to the ?rst and second in?atable cells and disposed 
betWeen the ?rst and second in?atable cells. In one example, 
the ?rst and second in?atable cells move the sonic percussion 
structure in response to ?uid pressure. In one example, the 
sonic percussion structure provides a sonic percussive Wave 
form in response to at least frequency and intensity informa 
tion. In one example, the ?rst in?atable cell in?ates When the 
second in?atable cell de?ates. In one example, the second 
in?atable cell in?ates When the ?rst in?atable cell de?ates. 
[0019] In one example, a therapy control apparatus 
includes a sonic percussion control module and a position 
control module. The sonic percussion control module inde 
pendently controls frequency and intensity of a sonic percus 
sion structure. The position control module selectively raises 
and loWers the sonic percussion structure With respect to a 
patient surface. In one example, the position control module 
controls at least one in?atable cell, operatively coupled to the 
sonic percussion structure, to one of in?ate and de?ate. In one 
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example, the position control module controls at least one 
in?atable cell to de?ate and concurrently controls at least one 
other in?atable cell to in?ate. In one example, the at least one 
in?atable cell and the at least one other in?atable cell are 
vertically stacked. In one example, the therapy control appa 
ratus includes at least one accelerometer. The accelerometer 
determines frequency information and/or intensity informa 
tion of a sonic percussion Waveform provided by the sonic 
percussion structure. In one example, the accelerometer 
determines a three dimensional position of the patient sur 
face. In one example, the sonic percussion control module 
selectively adjusts frequency and/ or intensity of the sonic 
percussion structure in response to the frequency information 
and/or intensity information of the sonic percussion Wave 
form. In one example, the accelerometer is adapted to be 
operatively coupled to a patient lying on the patient surface. 
In one example, the position control module concurrently 
raises a ?rst portion of the sonic percussion structure and 
loWers a second portion of the sonic percussion structure. 
[0020] As used herein, the term “module” can include an 
electronic circuit, one or more processors (e. g., shared, dedi 
cated, or group of processors such as but not limited to micro 
processors, DSPs, or central processing units) and memory 
that execute one or more softWare or ?rmWare programs, 

combinational logic circuits, an ASIC, and/or other suitable 
components that provide the described functionality. 
[0021] Referring noW to FIG. 1, an exemplary bed 10 
includes a support structure 12, such as a frame, a patient 
support apparatus 14, such as a mattress, that is supported by 
the support structure 12 and a ?uid distribution support sur 
face product 16. Although the patient support apparatus 14 is 
included in a bed in this example, those of ordinary skill in the 
art Will appreciate that the patient support apparatus 14 can be 
used in other structures such as a chair, a Wheelchair, or other 
suitable structure. In this example, the ?uid distribution sup 
port surface product 16 serves as a type of in?atable top cover 
for a patient. As shoWn, the ?uid distribution support surface 
product 16 has a planar surface 18 adapted to substantially 
cover the patient support apparatus 14. Also in this example, 
the bed includes side safety panels 20 and end safety panels as 
knoWn in the art and also includes a therapy control module 
21. The therapy control module 21 is operative to control 
percussion therapy via communication path 22 and/ or other 
desirable therapies such as rotational therapy for example. 
Although the communication path 22 is a Wired connection in 
this example, the communication path 22 can be a Wireless 
connection or any other suitable connection. 

[0022] In some embodiments, the therapy control module 
21 can include a programmable ?uid supply source 23 such as 
a programmable air loss pump as knoWn in the art or other 
suitable ?uid pump knoWn in the art. The programmable ?uid 
supply 23 provides loW pressure ?uid (e.g., air or other suit 
able ?uid) through one or more tubes 24 to the ?uid distribu 
tion support surface product 16. The programmable ?uid 
supply source 23 need not be programmable and may be any 
suitable pump or other ?uid supply source as desired. By Way 
of example only, such a ?uid supply source may be of a type 
sold by Kap Medical, Inc. located in Corona, Calif., USA, or 
any other suitable air supply source. 

[0023] As shoWn, the ?uid distribution support surface 
product 16 includes an accelerometer 26 operatively coupled 
to the planar surface 18. In one embodiment, the accelerom 
eter 26 can be any knoWn accelerometer capable of measuring 
acceleration in three dimensions. In other embodiments, the 
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accelerometer 26 can be capable of measuring acceleration in 
one or tWo dimensions rather than three dimensions. The 
accelerometer 26 is operative to measure frequency and/or 
intensity information of vibrations provided during percus 
sion therapy. The accelerometer 26 can provide the frequency 
and/or intensity information to the control module 21 via a 
Wired connection 27 as shoWn or via any other suitable inter 
face such as a Wireless connection for example. The fre 
quency and intensity information can then be used by the 
therapy control module 21 to selectively adjust the frequency 
and/or intensity of the percussion therapy. In some embodi 
ments, the accelerometer 26 can be placed directly on the 
patient via sticky pads as knoWn in the art or by other suitable 
knoWn methods. In addition, the accelerometer 26 can deter 
mine a three-dimensional position (or other dimensional 
position) of the ?uid distribution support surface product 16. 
[0024] Referring noW to FIG. 2, an exemplary diagram of 
the patient support apparatus 14 is depicted. The patient sup 
port apparatus 14 includes a plurality of in?atable cells 200 
and a plurality of sonic percussion therapy assemblies 201 
Within a frame 202. The in?atable cells 200 can be any suit 
able ?uid resistant material knoWn in the art. In this example, 
the patient support apparatus 14 includes four sonic percus 
sion therapy assemblies 201 although more or less sonic 
percussion therapy assemblies 201 can be included. The sonic 
percussion therapy assemblies 201 in this example are 
arranged to provide percussion therapy to the upper chest, 
loWer back, thigh, and calf of a patient. In some embodiments, 
it may be desirable to arrange one or more sonic percussion 
therapy assemblies 201 Within the patient support apparatus 
14 in order to provide percussion therapy to other locations of 
the patient. 
[0025] The frame 202 includes a frame base 204 that 
extends throughout the open area betWeen the frame 202. As 
shoWn, the frame 202, Which in this embodiment is an in?at 
able frame, contains a plurality of in?atable cells 200. The 
in?atable cells 200 and sonic percussion therapy assemblies 
201 rest upon the frame base 204. As shoWn, the top of the 
in?atable cells 200 and sonic percussion therapy assemblies 
201 are not attached to the frame 202, nor are such tops 
restricted. The ?uid distribution support surface product 16 is 
placed over What are shoWn here as exposed in?atable cush 
ion cells 200 and sonic percussion therapy assemblies 201 
such that the skin of the patient does not contact the in?atable 
cells 200 or sonic percussion therapy assemblies 201. The 
plurality of in?atable cells 200 in?ate and de?ate in response 
to the operation of the therapy control module 21. 
[0026] Referring noW to FIG. 3, in one embodiment, each 
of the sonic percussion therapy assemblies 201 includes a ?rst 
in?atable cell structure 300, a second in?atable cell structure 
302, and a sonic percussion structure 304. The ?rst and sec 
ond in?atable cell structures 300, 302 can be made of any 
suitable ?uid resistant material knoWn in the art. As shoWn, 
the ?rst and second in?atable cell structures 300, 302 are 
vertically stacked. In addition, the second in?atable cell struc 
ture 302 is beneath the ?rst in?atable cell structure 300. The 
sonic percussion structure 304 is attached to the ?rst in?at 
able cell structure 300 and the second in?atable cell structure 
302 and disposed betWeen the ?rst in?atable cell structure 
300 and second in?atable cell structure 302. 

[0027] In this embodiment, the ?rst in?atable cell structure 
300 and the second in?atable cell structure 302 are operative 
to move the sonic percussion structure 304 in response to ?uid 
pressure received via tubes 24. For example, the ?rst in?at 
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able cell structure 300 can in?ate While the second in?atable 
cell structure 302 concurrently de?ates and vice versa. In 
addition, the sonic percussion structure 304 is operative to 
provide a sonic percussive Waveform in response to fre 
quency information, intensity information, and/ or other suit 
able information received via communication path 22. 
[0028] In some embodiments, the ?rst and second in?at 
able cell structures 300, 302 can be standard in?atable cells as 
knoWn in the art. In other embodiments, the ?rst and second 
in?atable cell structures 300, 302 can each include a diagonal 
seal 3 06, 3 08, respectively. When the ?rst in?atable cell struc 
ture 300 includes the diagonal seal 306 tWo separate in?atable 
cells are formed 310, 312 as shoWn. Similarly, When the 
second label cell structure 302 includes the diagonal seal 308 
tWo separate in?atable cells 314, 316 are formed as shoWn. As 
such, the therapy control module 21 can selectively in?ate 
and de?ate the in?atable cells 310, 312, 314, 316 in order to 
raise, loWer, and/or rotate the planar surface 18 of the patient 
support apparatus 14 and the sonic percussion structure 304. 
For example, in order to rotate the sonic percussion structure 
304, the therapy control module 21 can concurrently raise a 
?rst portion 320 and loWer a second portion 322 of the sonic 
percussion structure 304 by selectively in?ating and de?ating 
the in?atable cells 310, 312, 314, 316. An example of an 
in?atable cell structure that includes a diagonal seal separat 
ing tWo separate in?atable cells is described in Us. Pat. No. 
7,171,711, Which is hereby incorporated by reference in its 
entirety. 
[0029] Referring noW to FIG. 4, a cutaWay vieW of the sonic 
percussion therapy assembly 201 is depicted. In this example, 
the ?rst and second in?atable cell structures 300, 302 are 
standard in?atable cells and do not include the diagonal seal 
306, 308. The sonic percussion structure 304 includes a base 
structure 400 that is substantially the same length as the ?rst 
and second in?atable cell structures 300, 302. The base struc 
ture 400 canbe made of any suitable material such as foam for 
example. The base structure 400 is operatively coupled to one 
or more sonic percussion speakers 402. The sonic percussion 
speakers 402 can be any suitable speaker capable providing 
sonic percussive Waveforms and/or vibrations such as, for 
example, speakers sold by D2RM Corporation of Gardenia, 
Calif. having a part number 8002-01. In addition, the sonic 
percussion speakers 402 should be capable of providing a 
sonic percussive Waveform having a frequency that is inde 
pendent from the intensity of the Waveform. 
[0030] The sonic percussion speakers 402 provide a per 
cussive Waveform in response to frequency, intensity, and/or 
other suitable control information received via communica 
tion path 22. In one example, the frequency and/ or intensity of 
the sonic percussive Waveform can be controlled via a pulse 
Width modulated signal. For example, in order to increase 
intensity of the sonic percussive Waveform, a duty cycle of the 
pulse Width modulated signal can be adjusted so that the 
speaker is on more often than in a previous duty cycle. 
[0031] The therapy control module 21 controls the fre 
quency, intensity, and/ or duration of the percussive Waveform 
in order to provide percussion therapy to the patient. The 
frequency, intensity, and/or duration of the percussive Wave 
form can each be controlled independently by the therapy 
control module 21 via the communication path 22. As such, 
the therapy control module 21 can adjust the frequency, inten 
sity, and/or duration of the percussive Waveform to a unique 
setting for each individual patient. This is desirable because 
each patient may respond better to percussive Waveforms at 
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different frequencies and/ or intensities based on their particu 
lar body mass and/ or other physical characteristics. 

[0032] In some embodiments, the control module 21 can 
automatically adjust the frequency, intensity, and/ or duration 
of the percussive Waveform in response to feedback informa 
tion received from the accelerometer 26. In addition, each 
sonic percussion speaker 402 can be individually controlled 
so that one side of the patient can receive sonic percussion 
therapy While the other side does not receive sonic percussion 
therapy. This may be desirable, for example, When a user 
Wishes to provide sonic percussion and or vibration therapy to 
one lung of a patient and not the other lung. 

[0033] In some embodiments, a temperature sensor 403 can 
be operatively coupled to the speaker 402 to monitor operat 
ing temperature of the speaker 402. The operating tempera 
ture of the speaker 402 can be provided to the control module 
21 via the communication path 22. The control module 21 can 
selectively disable the speaker 402 based on the operating 
temperature in order to prevent the speaker 402 from over 
heating. 
[0034] The sonic percussion structure 304 can also include 
an additional top portion 404 in order to enclose the sonic 
percussion speaker 402 if desired. The top portion 404 can be 
made of any suitable material such as foam for example. In 
addition, the sonic percussion structure 304 canbe attached to 
the ?rst and second in?atable cell structures 300, 302, in any 
suitable manner. In this example, the sonic percussion struc 
ture 304 is disposed Within a sheath 406 that is attached to the 
?rst and second in?atable cell structures 300, 302. In this 
example, the sheath 406 includes a Zipper 408 so the sonic 
percussion structure 304 can be easily inserted into and 
removed from the sheath 406. 

[0035] Referring noW to FIGS. 5 and 6, alternative embodi 
ments of the sonic percussion therapy assembly 201 are 
depicted. In these examples, the sonic percussion therapy 
assembly 201 includes an in?atable cell structure 500 
attached to the sonic percussion structure 302. The in?atable 
cell structure 500 can be made of any suitable ?uid resistant 
material knoWn in the art. In addition, as With the ?rst and 
second in?atable cell structures 300, 302 of FIG. 3, the in?at 
able cell structure 500 can include a single in?atable cell 600 
as shoWn in FIG. 6 or tWo in?atable cells 502, 504 separated 
by a diagonal seal 506 as shoWn in FIG. 5. In addition, in some 
embodiments, the sonic percussion structure 304 can be 
attached to a base structure 700 as shoWn in FIG. 7. The base 
structure 700 can be made of any suitable material such as 
foam for example. As such, the sonic percussion structure 304 
remains stationary during sonic percussion therapy in the 
embodiment shoWn in FIG. 7. 

[0036] Referring noW to FIG. 8, exemplary cutaWay side 
vieWs of the patient support apparatus 14 are generally iden 
ti?ed at 800 and 802. The patient support apparatus 14 
includes a plurality of the sonic percussion therapy assem 
blies 201. In this example, the patient support apparatus 14 
includes four sonic percussion therapy assemblies 201 
although more or less sonic percussion therapy assemblies 
201 can be included. The sonic percussion therapy assemblies 
201 in this example are arranged to provide percussion 
therapy to the upper chest, loWer back, thigh, and calf of the 
patient 804. In some embodiments, it may be desirable to 
arrange one more sonic percussion therapy assemblies 201 
Within the patient support apparatus 14 in order to provide 
percussion therapy to other locations of the patient 802. 
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[0037] The patient support apparatus 14 generally identi 
?ed at 800 illustrates the patient support apparatus 14 When 
the patient 804 is not receiving sonic percussion therapy 
treatment. As shown, the sonic percussion structure 304 is 
retracted (e.g. loWered) and not providing sonic percussion 
therapy to the patient 804. In some embodiments, the sonic 
percussion structure 304 is retracted Within the frame base 
204. Although the sonic percussion therapy assembly 201 in 
this example includes the ?rst in?atable cell structure 300, the 
sonic percussion therapy assembly 201 does not need to 
include the ?rst in?atable cell structure 300 as noted above 
With reference to FIGS. 5, 6, and 7. 
[0038] The patient support apparatus 14 generally uniden 
ti?ed at 802 illustrates a patient support apparatus 14 When 
the patient 802 is receiving sonic percussion therapy treat 
ment. As shoWn in this example, the sonic percussion struc 
ture 304 is extended (e. g. raised) toWard the patient 802 and 
provides a sonic percussive Waveform to the patient 802. As 
previously noted, the sonic percussion therapy assembly 201 
can include the ?rst in?atable cell structure 300 or, if desired, 
need not include the ?rst in?atable cell structure 300. 

[0039] Referring noW to FIG. 9, an exemplary functional 
block diagram of the therapy control module 21 is depicted. 
The therapy control module 14 includes a sonic percussion 
control module 900 and position control module 902. The 
sonic percussion control module 900 independently controls 
frequency and intensity of the sonic percussion structure 304. 
The position control module 902 selectively raises and loWers 
the sonic percussion structure 304 With respect to the planar 
surface 18. 
[0040] The therapy control module 21 can also include a 
user interface 908 so that a user can interact With the therapy 
control module 21 via user control information 905 in order to 
provide therapy in the form of percussion, vibration, and/or 
rotational therapy. The user interface 904 can also provide 
feedback information 906 received from the accelerometer 26 
to a user via a display 908. The feedback information 906 can 
include, among other things, frequency, intensity, therapy 
duration, position of the planar surface 18, and/or any other 
suitable information. In addition, the user interface 904 and 
the therapy control module 21 can be included in one unit if 
desired. 
[0041] In addition, the sonic percussion control module 
900 and the position control module 902 can receive the 
feedback information 906 in order to automatically adjust the 
sonic percussion therapy and/or rotational therapy provided 
by the patient support apparatus 14. For example, the sonic 
percussion control module 900 and sonic position control 
module 902 can each include a suitable feedback control 
module (not shoWn) such as, for example, a PI, a PD, a PID, 
and/ or any other suitable feedback control module in order to 
adjust the sonic percussion therapy and/or rotational therapy 
to a desired therapy setting. 
[0042] The sonic percussion control module 900 is opera 
tively coupled to the sonic percussion structure 302. The 
sonic percussion control module 900 controls the frequency, 
intensity, and/ or duration of the sonic percussion therapy. As 
previously noted, the sonic percussion control module 900 
can adjust the frequency independent of adjusting the inten 
sity of the sonic percussion therapy. As such, the sonic per 
cussion control module 900 can provide sonic percussion 
therapy that is customiZed to a particular patient. 
[0043] Furthermore, the sonic percussion control module 
900 can control each of the sonic percussion speakers 402 
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independently. In this manner the sonic percussion control 
module 900 can selectively provide sonic percussion therapy 
to particular areas of the patient 804. For example, the sonic 
percussion control module 900 can provide sonic percussion 
therapy to a left lung of the patient 804 Without providing 
sonic percussion therapy to a right lung of the patient 804. 
[0044] The programmable ?uid supply source 23 can 
include one or more ?uid supply pumps 907. Each of the ?uid 
supply pumps 907 are in ?uid communication With a respec 
tive in?atable cell structure 908. For example, When the sonic 
percussion therapy assemblies 201 include the ?rst and sec 
ond in?atable cell structures 300, 302, a ?rst of the ?uid 
supply pumps 907 is in ?uid communication With the ?rst 
in?atable cell structure 300 and a second of the ?uid supply 
pumps 907 is in ?uid communication With the second in?at 
able cell structure 302. As such, the position control module 
902 can control the programmable ?uid supply source 23 to 
in?ate the ?rst in?atable cell structure 300 and concurrently 
de?ate the second in?atable cell structure 302 or vice versa. 
Those of ordinary skill in the art Will appreciate that the ?uid 
supply pumps 907 can be in ?uid communication With any 
other suitable cell structure desired to be in?ated and/or 
de?ated. 
[0045] Referring noW to FIG. 10, exemplary steps that can 
be taken by the control module 21 in order to provide percus 
sion therapy are generally identi?ed at 1000. The process 
starts in step 1002 When a user desires to provide sonic per 
cussion therapy to a patient. In step 1004, the control module 
21 raises the sonic percussion structure 304 With respect to a 
patient surface (eg the planar surface 18). In step 1006, the 
control module independently controls the frequency and 
intensity of the sonic percussion structure 304. The process 
ends in step 1008. As previously noted, the sonic percussion 
structure 304 can be loWered With respect to the patient sur 
face (eg the planar surface 18) When sonic percussion 
therapy is not being provided. 
[0046] As noted above, among other advantages, the sonic 
percussion system, apparatus and method provide sonic per 
cus sion therapy having a sonic percussive Waveform, Wherein 
the frequency and intensity of the Waveform can be indepen 
dently controlled to provide customiZed treatment to for each 
individual patient. In addition, the system, method and appa 
ratus can selectively target a particular area of the patient’s 
body in order to provide customiZed treatment for that par 
ticular area of the body. Furthermore, the sonic percussion 
structures are capable of being retracted (e.g. loWered) When 
not in use and extended (e. g. raised) When providing the sonic 
percussive Waveform. Other advantages Will be recogniZed 
by those of ordinary skill in the art. 
[0047] While this disclosure includes particular examples, 
it is to be understood that the disclosure is not so limited. 
Numerous modi?cations, changes, variations, substitutions, 
and equivalents Will occur to those skilled in the art Without 
departing from the spirit and scope of the present disclosure 
upon a study of the draWings, the speci?cation, and the fol 
loWing claims. 

What is claimed is: 
1. A sonic percussion therapy assembly, comprising: 
a ?rst in?atable cell; 
a second in?atable cell beneath the ?rst in?atable cell; and 
a sonic percussion structure attached to the ?rst and second 

in?atable cells and disposed betWeen the ?rst and sec 
ond in?atable cells. 
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2. The sonic percussion therapy assembly of claim 1 
Wherein the ?rst and second in?atable cells are operative to 
move the sonic percussion structure in response to ?uid pres 
sure. 

3. The sonic percussion therapy assembly of claim 1 
Wherein the sonic percussion structure is operative to provide 
a sonic percussive Waveform in response to at least frequency 
and intensity information. 

4. The sonic percussion therapy assembly of claim 1 
Wherein the ?rst in?atable cell is operative to in?ate When the 
second in?atable cell de?ates and the second in?atable cell is 
operative to in?ate When the ?rst in?atable cell de?ates. 

5. A sonic percussion therapy assembly, comprising: 
an in?atable cell; and 
a sonic percussion structure attached to the in?atable cell 

so that the sonic percussion structure moves in response 
to movement of the in?atable cell. 

6. The sonic percussion therapy assembly of claim 5 
Wherein the in?atable cell moves the sonic percussion struc 
ture in response to ?uid pressure. 

7. The sonic percussion therapy assembly of claim 5 
Wherein the sonic percussion structure is operative to provide 
a sonic percussive Waveform in response to at least frequency 
and intensity information. 

8. The sonic percussion therapy assembly of claim 5 fur 
ther comprising a second in?atable cell beneath the in?atable 
cell, Wherein the sonic percussion structure is attached to the 
second in?atable cell and disposed betWeen the in?atable cell 
and second in?atable cell. 

9. The sonic percussion therapy assembly of claim 8 
Wherein the in?atable cell is operative to in?ate When the 
second in?atable cell de?ates and the second in?atable cell is 
operative to in?ate When the ?rst in?atable cell de?ates. 

10. A patient support apparatus, comprising: 
a ?rst plurality of in?atable cells; 
a secondplurality of in?atable cells beneath a portion of the 

?rst plurality of in?atable cells; and 
a plurality of sonic percussion structures disposed betWeen 

the second plurality of in?atable cells and the portion of 
the ?rst plurality of in?atable cells. 

11. The patient support apparatus of claim 10 Wherein the 
?rst and second plurality of in?atable cells are operative to 
move a respective one of the plurality of sonic percussion 
structures in response to ?uid pressure. 

12. The patient support apparatus of claim 10 Wherein each 
of the plurality of sonic percussion structures are operative to 
provide a respective sonic percussive Waveform in response 
to at least frequency and intensity information. 

13. The patient support apparatus of claim 12 Wherein at 
least one sonic percussive Waveform differs from another 
sonic percussive Waveform by at least one of frequency and 
intensity. 

14. The patient support apparatus of claim 10 Wherein at 
least one of the ?rst plurality of in?atable cells is operative to 
in?ate When a respective one of the second plurality of in?at 
able cells de?ates and the respective one of the second plu 
rality of in?atable cells is operative to in?ate When the at least 
one of the ?rst plurality of in?atable cells. 

15. A patient support apparatus, comprising: 
a plurality of in?atable cells; and 
a plurality of sonic percussion structures each attached to a 

respective one of the plurality of in?atable cells so that at 
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least one of the sonic percussion structures moves in 
response to movement of at least one of the plurality of 
in?atable cells. 

16. The patient support apparatus of claim 15 Wherein the 
least one of the plurality of in?atable cells moves the at least 
one of the sonic percussion structures in response to ?uid 
pressure. 

17. The patient support apparatus of claim 15 Wherein each 
of the plurality of sonic percussion structures are operative to 
provide a respective sonic percussive Waveform in response 
to at least frequency and intensity information. 

18. The patient support apparatus of claim 17 Wherein at 
least one sonic percussive Waveform differs from another 
sonic percussive Waveform by at least one of frequency and 
intensity. 

19. The patient support apparatus of claim 15 further com 
prising a second plurality of in?atable cells beneath a portion 
of the plurality of in?atable cells, Wherein each of the plural 
ity of sonic percussion structures are attached to a respective 
one of the second plurality of in?atable cells and disposed 
betWeen the respective one of the plurality of in?atable cells 
and the respective one of the second plurality of in?atable 
cells. 

20. The patient support apparatus of claim 19 Wherein the 
respective one of the plurality of in?atable cells is operative to 
in?ate When the respective one of the second plurality of 
in?atable cells de?ates and the respective one of the second 
plurality of in?atable cells is operative to in?ate When the 
respective one of the plurality of in?atable cells de?ates. 

21. A therapy control apparatus, comprising: 
a sonic percussion control module that is operative to inde 

pendently control at least frequency and intensity of a 
sonic percussion structure; and 

a position control module that is operative to selectively 
raise and loWer the sonic percussion structure With 
respect to a patient surface. 

22. The therapy control apparatus of claim 21 Wherein the 
position control module is operative to control at least one 
in?atable cell, operatively coupled to the sonic percussion 
structure, to one of in?ate and de?ate. 

23. The therapy control apparatus of claim 21 Wherein the 
position control module is operative to control at least one 
in?atable cell to de?ate and to concurrently control at least 
one other in?atable cell to in?ate. 

24. The therapy control apparatus of claim 21 Wherein the 
at least one in?atable cell and the at least one other in?atable 
cell are vertically stacked. 

25. The therapy control apparatus of claim 21 further com 
prising at least one accelerometer that is operative to deter 
mine at least one of frequency information and intensity 
information of a sonic percussion Waveform provided by the 
sonic percussion structure. 

26. The therapy control apparatus of claim 25 Wherein the 
at least one accelerometer is operative to determine a three 
dimensional position of the patient surface. 

27. The therapy control apparatus of claim 25 Wherein the 
sonic percussion control module is operative to selectively 
adjust at least one of frequency and intensity of the sonic 
percussion structure in response to the at least one of fre 
quency information and intensity information of the sonic 
percussion Waveform. 

29. The therapy control apparatus of claim 25 Wherein the 
accelerometer is adapted to be operatively coupled to a 
patient proximate the patient surface. 
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30. The therapy control apparatus of claim 21 wherein the 
position control module is operative to concurrently raise a 
?rst portion of the sonic percussion structure and loWer a 
second portion of the sonic percussion structure. 

31. A cover for a patient support apparatus, comprising: 
a planar surface adapted to substantially cover the patient 

support apparatus; and 
at least one accelerometer, operatively coupled to the pla 

nar surface, that is operative to measure at least one of 
frequency and intensity of vibrations of the patient sup 
port apparatus. 

32. The cover of claim 31 Wherein the at least one acceler 
ometer is operative to determine a three dimensional position 
of the patient support apparatus. 

33. A sonic percussion therapy system, comprising: 
a patient support apparatus that comprises: 

a ?rst plurality of in?atable cells; 
a second plurality of in?atable cells beneath a portion of 

the ?rst plurality of in?atable cells; and 
a plurality of sonic percussion structures disposed 

betWeen the second plurality of in?atable cells and the 
portion of the ?rst plurality of in?atable cells; and 

a control module that comprises: 
a sonic percussion control module that is operative to 

independently control at least frequency and intensity 
of at least one of the plurality of sonic percussion 
structures; and 

a position control module that is operative to selectively 
raise and loWer at least one of the plurality of sonic 
percussion structure With respect to a patient surface. 

34. The sonic percussion therapy system of claim 33 fur 
ther comprising a top cover that comprises: 

a planar surface adapted to substantially cover the patient 
support apparatus; and 

at least one accelerometer, operatively coupled to the pla 
nar surface, that is operative to measure at least one of 
frequency and intensity of vibrations of the patient sup 
port apparatus. 

35. A sonic percussion therapy system, comprising: 
a patient support apparatus that comprises: 

a plurality of in?atable cell; and 
a plurality of sonic percussion structures attached to the 

plurality of in?atable cells so that the plurality of 
sonic percussion structures move in response to 
movement of the plurality of in?atable cells; 

a control module that comprises: 
a sonic percussion control module that is operative to 

independently control at least frequency and intensity 
of at least one of the plurality of sonic percussion 
structures; and 
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a position control module that is operative to selectively 
raise and loWer at least one of the plurality of sonic 
percussion structures With respect to a patient surface. 

36. The sonic percussion therapy system of claim 35 fur 
ther comprising a top cover that comprises: 

a planar surface adapted to substantially cover the patient 
support apparatus; and 

at least one accelerometer, operatively coupled to the pla 
nar surface, that is operative to measure at least one of 
frequency and intensity of vibrations of the patient sup 
port apparatus. 

37. A method of providing sonic percussion therapy, com 
prising: 

raising a sonic percussion structure With respect to a patient 
surface; and 

independently controlling frequency and intensity of the 
sonic percussion structure. 

38. The method of claim 37 further comprising loWering 
the sonic percussion structure With respect to the patient 
surface after the sonic percussion therapy is complete. 

39. The method of claim 37 further comprising controlling 
at least one in?atable cell, operatively coupled to the sonic 
percussion structure, to one of in?ate and de?ate. 

40. The method of claim 37 further comprising controlling 
at least one in?atable cell to de?ate and to concurrently con 
trol at least one other in?atable cell to in?ate. 

41. The method of claim 37 further comprising determin 
ing at least one of frequency information and intensity infor 
mation of a sonic percussion Waveform provided by the sonic 
percussion structure. 

42. The method of claim 40 further comprising determin 
ing a three dimensional position of the patient surface. 

43. The method of claim 40 further comprising selectively 
adjusting at least one of frequency and intensity of the sonic 
percussion structure in response to the at least one of fre 
quency information and intensity information of the sonic 
percussion Waveform. 

44. The method of claim 37 further comprising concur 
rently raising a ?rst portion of the sonic percussion structure 
and loWering a second portion of the sonic percussion struc 
ture. 

45. A sonic percussion therapy system, comprising: 
a patient support apparatus that comprises at least one 

sonic percussion structure; and 
a sonic percussion control module that is operative to inde 

pendently control frequency and intensity of the at least 
one sonic percussion structure. 

46. The sonic percussion therapy system of claim 45 fur 
ther comprising at least one accelerometer that is operative to 
measure at least one of frequency and intensity of vibrations 
of the patient support apparatus. 

* * * * * 


